. Arrhenius plots for SO 3 decomposition rate over Pt/TiO 2 -A and Pt/TiO 2 -R. 14 vol% SO 3 , 18 vol% H 2 O, and N 2 balance. 
. Dependence of SO 3 decomposition rate on partial pressures of SO 3 over Pt/TiO 2 -A (600 °C) and Pt/TiO 2 -R (700 °C). Figure S2 . Dependence of SO 3 decomposition rate on partial pressures of SO 3 over Pt/TiO 2 -A (600 °C) and Pt/TiO 2 -R (700 °C). and Pt/TiO 2 -R (600 °C). The SO 3 conversions over Pt/TiO 2 -R catalysts as-prepared and after reduction treatment using H 2 at 200 °C for 3 h were compared. When Pt/TiO 2 -R was treated by H 2 , a higher SO 3 conversion was initially observed at 600 °C, because as-deposited metallic Pt temporally contributes to the catalytic reaction. However, the activity was soon declined with time-on-stream and the final activity after 100 h of the reaction is very similar to that of as-prepared (non-reduced) catalyst. The results demonstrate that the rutile TiO 2 phase is difficult to prevent the oxidation of Pt under the present reaction atmosphere. Thermodynamic calculation predicts that PtO 2 has the equilibrium vapor pressure of ~10 −11 bar, whereas that of metallic Pt is less than ~10 −26 bar at an equilibrium O 2 concentration (4 vol%) under the present SO 3 decomposition condition at 600 °C. Assuming that the vaporization equilibrium of PtO 2 is achieved instantly with a flowing gas at a particular flow rate and that the loss simply reflects the equilibrium concentration in the volume of gas passed through the catalyst in the given time, Pt loss after 1,000 h of reaction at 600 °C should be 0.01% of initial Pt loading (1 wt%), which is far less than an experimental error. Therefore, the vaporization loss as PtO 2 can be ruled out in the present reaction system. 
